Mutations in the presenilin 1 (PSEN1) gene are an important cause of autosomal dominant Alzheimer's disease (AD). Both in vitro and in vivo experiments showed that PSEN1 mutations increase secretion of amyloid ␤42 (A␤42), the longer and more fibrillogenic isoform of A␤. We measured secreted A␤42 in plasma of patients, presymptomatic mutation carriers, and escapees of two extended Belgian early-onset AD families, AD/A and AD/B, with a similar severe phenotype in terms of onset age (mean 35 years), duration of the disease (mean 6.5 years), and pathology. Both families segregate a different missense mutation in PSEN1 located in different parts of the protein: I143T in family AD/A and G384A in family AD/B. A significant increase in A␤42 concentrations was observed in plasma of mutation carriers in family AD/B, but not in family AD/A. A differential effect of the two PSEN1 mutations on A␤42 secretion was also detected in conditioned medium of stably transfected HEK293 cells. Both mutations increased A␤42 secretion significantly; however, the increase was highest for G384A (5.5-fold over wild-type PSEN1), the largest effect observed for missense PSEN1 mutations to date. Although the A␤42 concentrations measured in vivo and in vitro did not correlate with onset age, a positive correlation was obtained with age in the presymptomatic mutation carriers and a negative correlation with duration of disease in the patients. Our data obtained for PSEN1 mutation carriers suggest that measuring A␤42 concentrations in plasma will be informative as a diagnostic marker in a limited number of cases.
INTRODUCTION
Senile plaques (SP) and neurofibrillary tangles (NFT) are the two major pathological hallmarks of Alzheimer's disease (AD). SP are mainly composed of amyloid ␤ (A␤), a 4-kDa peptide derived by endoproteolytic processing from the amyloid precursor protein (APP). In AD, A␤ deposition also occurs, although to a lesser extent, in the walls of leptomeningeal blood vessels in the cerebral cortex, where it is denoted congophilic amyloid angiopathy (CAA). While the 40-amino acids-long isoform of A␤ (A␤40) is the major constituent of CAA, A␤ of 42 amino acids (A␤42) is predominantly present in SP (Iwatsubo et al., 1994; Gravina et al., 1995; Mann and Iwatsubo, 1996a) . Moreover, A␤42 was shown, at least in vitro, to aggregate more rapidly into fibrils (Jarrett and Lansbury, 1993) .
So far, mutations in three genes were identified causing autosomal dominant early-onset (age at onset Ͻ65 years) AD: the APP gene on chromosome 21, the presenilin-1 (PSEN1) gene on chromosome 14, and the
